Background and Objectives: The risk of upper gastrointestinal bleeding (UGIB) is increased among the end-stage renal disease (ESRD) patients. The aim of the current study was to describe the causes and characteristics of UGIB in ESRD patients at our center and to assess the need for endoscopic therapeutic intervention (ETI) using Rockall (RS) and Glasgow Blatchford scores (GBS). Material and Methods: All patients with ESRD and UGIB with age ≥14 years were included. Frequencies and percentages were computed for categorical variables. Chi square test or Fischer's exact test was used for statistical analysis. Results: A total of 59 subjects had a mean age of 47.25 ± 15 years.The most common endoscopic findings seen were erosions in 33 (55.9%) patients, followed by ulcers in 18 (30.3%) patients. ETI was required in 33 (55.9%) patients, which included adrenaline injection in 19 (32.3%), hemoclip in 9 (15.2%) and argon plasma coagulation in 5 (8.4%) patients. Factors associated with the need of ETI were identified as: a combined presentation of hematemesis and melena (P=0.033), ulcer (P=0.002) and associated chronic liver disease (P=0.015). Six (10.1%) patients died. Death was more common if ETI was not performed (P=0.018). Conclusion: ETI was more commonly required in patients on maintenance hemodialysis with UGIB, who had presence of combined hematemesis and melena, ulcers and associated chronic liver disease. A Glasgow Blatchford score of >14 was helpful in assessing the need for ETI in these patients.
INTRODUCTION
The incidence and prevalence of end-stage renal disease (ESRD) requiring hemodialysis imparts a substantial burden on the health care system worldwide. [1] ESRD is associated with various pathological conditions including electrolyte imbalance, metabolic acidosis, malnutrition, bleeding disorders and various pathological conditions of gastrointestinal, cardiac, pulmonary and immunological system. [2] A study conducted in Taiwan [1] reported the incidence of upper gastrointestinal bleeding (UGIB) in ESRD patients to be 42.01 per 1000 person-years as compared to 22.7 in a study done at USA. [3] Previous studies have not only shown the evidence of increased risk of UGIB in ESRD patients in comparison to general population, but also its association with higher mortality. [1] Gastroduodenal ulcers, esophagitis, vascular ectasia and gastric and duodenal erosions are among the frequently identified causative factors of UGIB in patients on maintenance hemodialysis. [2] Various mechanisms have been proposed leading to gastrointestinal (GI) bleed in this population including uremia-induced platelet dysfunction and increased risk of vascular malformation. [2] Since GI diseases are common in ESRD patients, multiple studies have been conducted to study the endoscopic findings in this population. Most common reason for endoscopic evaluation has been UGIB. [2, 4] Several scoring systems have also been developed to classify patients with UGIB according to their outcome. One such scoring system is the Glasgow Blatchford bleeding Score (GBS), a well-established tool to stratify patients in dire need of intervention from UGIB on the basis of their history, physical examinations and laboratory findings. [5] Another is the pre-endoscopic Rockall score (PERS), [6] which uses clinical criteria (increasing age, co-morbidity and shock) along with endoscopic findings. This score helps identify patients at risk of a poor outcome following UGIB. These scores are used in the general population but have never been used in ESRD patients.
Although various studies have been performed worldwide to identify the cause of UGIB in the general population, little work has been done to identify its causes in patients with ESRD. Besides, not much work has been done to identify the factors associated with the need for endoscopic therapeutic intervention (ETI) to control such bleeding. The aim of this study was, therefore, to study the causes and characteristics of UGIB in ESRD patients and to identify the factors associated with the need for ETI. The other objective was to assess the usefulness of using Rockall (RS) and GBS in ESRD patients.
MATERIAL AND METHODS
This prospective study was conducted in a tertiary care hospital. The study was performed over a period of 6 months. The proforma designed for this study included questions about the patients' demographic details, laboratory reports and clinical/physical findings. Using this information, PERS and GBS were calculated for each patient. The GBS was calculated from the values of the following parameters: clinical (systolic blood pressure, heart rate, melena and/or syncope, hepatic disease and/or cardiac failure) and laboratory (blood urea nitrogen and hemoglobin) parameters. [5] PERS was calculated from the values of the following parameters: age, shock, and comorbidity. [6] All patients underwent upper GI endoscopy (GIF 150 Olympus gastroscope) under conscious sedation. Methods to achieve hemostasis, if needed, were recorded in proforma.
All patients aged 14 years and older having ESRD and presenting with UGIB were included in this study, while patients not eligible for endoscopy were excluded. Questions were asked and the questionnaires were filled out personally by the principal investigator himself. An informed consent was obtained prior to this. Data entry and analysis was done using Statistical Program for Social Sciences (SPSS) version 20.0 (IBM Corporation, Armonk, NY, USA). Results were presented as means ± standard deviation (SD) for quantitative data or as numbers with percentages for qualitative data. Statistical differences in quantitative data were determined using t-test or MannWhitney U test. The Fisher's exact test or chi-square test was used for qualitative data. Area under curve (AUC) analysis was utilized to determine cut off value of GBS for prediction of ETI. A P value < 0.05 was considered statistically significant.
RESULTS
A total of 59 patients with UGIB and ESRD who presented in endoscopy unit of SIUT during this period were included in our study. Of these, 42 (71.2%) were males and 17 (28.8%) females. Mean age was 47.25 ± 15.0 years (range: 14 -80 years). Most of the patients (74.6 %) were below 60 years of age, while 15 (25.4%) were above this age limit. The mean systolic blood pressure was 99.6 ± 17.96 mmHg (range: 78 -140 mmHg). The mean pulse was 107 ± 14.9 beats per minute (range: 88 -154 beats per minute). Fifty-seven (69.6%) patients presented with melena; of which, 39 (66.1%) had melena alone, while 18 (30.5%) had both hematemesis and melena. One patient (1.7%) had hematemesis only and four (6.78%) patients also developed syncope.
The most common cause of UGIB identified in our study was erosions, which were seen in 33 (55.9%) patients, followed by ulcers in 18 (30.3%), telangiectasia in 5 (8.5%) and Dieulafoy's lesions in 3 (5.1%) patients. The most common location of bleeding in our study was found to be the duodenum seen in 44 (74.6%) patients, followed by the stomach in 15 (25.4 %) patients. Erosions were most commonly found in the duodenal bulb and the junction of first and second part of duodenum in 31 patients, followed by gastric antrum in 2 patients. Ulcers too were most commonly found in duodenal bulb (12 patients) followed by 3 at gastroduodenal junction, 2 in antrum and 1 in distal duodenum. Telangiectasias were located in the antrum and body of stomach. Dieulafoy's lesions were seen in the proximal stomach (lesser curvature).
Thirty-seven (62.7%) patients had UGIB secondary to lesions that were classified as Forrest class equal to or less than II, while 22 (37.3%) patients had class III lesions. Among those who had lesions of class I type: spurting from a bleeding vessel (Forrest Ia) was seen in 4 (6.8%), while oozing of blood (Forrest Ib) was seen in 15 (25.4%) patients. A visible vessel (Forrest IIa) and adherent clot (Forrest IIb) was seen in 4 (6.8%) while hematin on ulcer base (Forrest IIc) was seen in 10 (16.9%) patients. Endoscopic finding of a clean based ulcer (Forrest III) was noted in 22 (37.3%) cases.
To achieve hemostasis, various endoscopic therapeutic modalities were employed. Of the 33 cases of UGIB from erosions, injection adrenaline was employed in 10 (30.3%) patients, while the remaining were managed conservatively with pharmacological intervention. Of the 18 cases of UGIB secondary to ulcers, 9 patients were treated with injection adrenaline, 6 patients were treated with a combination of injection adrenaline and hemoclip application, while 3 patients had healing phase ulcers and were managed with pharmacological measures only. All the five cases of telangiectasias were treated with argon plasma coagulation (APC), while all cases with Dieulafoy's lesions were managed with hemoclip application. In our study, the patients with ESRD that were treated for UGIB, 6 (10.16%) patients died. Statistical analysis showed that death was more likely to occur if the ETI was not performed (P =0.041).
The sensitivity and specificity of GBS for predicting ETI in UGIB patients, at cut off of 14, was 81.2% and 42.3%, respectively, with an AUC of 0.63 (Figure 1) . To identify the factors that predict the need of ETI in hemodialysis patients presenting with UGIB, univariate and multivariate analysis was performed. Forrest classification was omitted from analysis as the need for ETI is obvious for class II and less. On univariate analysis, factors that were found to be associated with the need for ETI included patient age less than 60 (P = 0.041), presentation with hematemesis and melena (P < 0.001), heart rate >100 (P = 0.035), ulcer as the cause of UGIB (P < 0.001), gastric location of UGIB (P < 0.001), presence of liver cirrhosis (P = 0.022) and GBS of > 14 (P < 0.001) ( Table 1) . However, on multivariate analysis, statistically significant association of ETI was observed with a presentation with combined hematemesis and melena (P = 0.033), ulcer as a cause of UGIB (P = 0.002) and presence of chronic liver disease (P = 0.015) ( Table 2 ). GBS: Glasgow Blatchford bleeding score; PERS: Pre-endoscopic Rockall score; UGIB: upper gastrointestinal bleed.
*Cut off was derived from receiver operating curve significant P value < 0.05
DISCUSSION
Gastrointestinal bleeding has been frequently reported as a complication of advanced chronic renal failure [1] [2] [3] and is the cause of mortality in 3-7% of such patients. [1] Multiple factors have been proposed that increase the risk of UGIB in ESRD patients including platelet dysfunction due to uremia, high prevalence of arteriovenous malformations (AVM), various co-morbidities like cardiovascular disease, diabetes mellitus, liver cirrhosis and old age. [4, [7] [8] Anemia has also been suggested to increase the risk of bleeding as red blood cells assist in interface of platelets at the site of injury. The improvement of bleeding time in uremic patients with erythropoietin and blood transfusions also favors this theory. [8] The exposure to medications that affects the clotting cascade like anticoagulants, antiplatelets and non-steroidal anti-inflammatory agents (NSAIDS) also place ESRD population at increased risk of UGIB. [4, 9] Past studies have demonstrated that in ESRD patients, bleeding from the upper GI tract is more common than from the lower GI tract. [10] Also, gastroduodenal ulcers and erosions are among the frequent causative factors for UGIB in hemodialysis patients. [11, 12] Our study demonstrated erosions as the commonest cause of UGIB in the ESRD population, mostly involving the duodenum (93.9%). A study by Sotoudehmanesh et al. [13] revealed that duodenal erosions were the commonly seen findings in EGD, while other studies demonstrated gastric erosions in patients on maintenance hemodialysis. [11, 12] In our study, peptic ulcers were the second most frequent cause of UGIB. This finding was similar to the study by Armando et al., [12] which demonstrated that duodenal ulcers and gastric ulcers were commonly observed in ESRD patients. In our study, UGIB secondary to ulceration was diagnosed in 18 (30.5%) patients. For patients with spurting vessels, hemostasis was achieved with a combination of hemoclip and adrenaline injection in 6 (33.3%) patients, while for ulcers with oozing of blood only, injection adrenaline alone was used in 9 (50%) patients. No intervention was performed in 3 (16.7%) patients. The fact that combination therapy is more effective was also seen in a study by Chung et al., [15] who demonstrated that patients having UGIB secondary to an ulcer that was spurting blood, dual therapy with epinephrine injection and thermal therapy, produced better outcomes compared to the injection therapy alone.
Although the commonest presentation of UGIB in our study population was melena, ETI was more commonly required in those who had hematemesis too. Similarly, although duodenum was the commonest site of bleeding, ETI was more commonly required when the source was stomach. Also, erosions were more commonly found in such patients, but ETI was required with ulcers. The common causes of non-variceal UGIB required only acid suppressive therapies and endoscopic hemostasis was rarely required. [14] Likewise, in our study, hemostasis with injection epinephrine was required in only 10 patients out of 33 patients diagnosed with erosions on endoscopy.
Since UGIB is associated with high mortality, scoring systems have been developed to predict the outcome of therapy and need of endoscopic therapeutic intervention (ETI). The Rockall score, is one such scoring system that has parameters that include pre-endoscopic (age, shock and comorbidity) and post-endoscopic (diagnosis and presence or absence of endoscopic stigmata of recent hemorrhage) factors. [6] Various studies have demonstrated high mortality with higher Rockal scores. [16] In our study, we calculated the pre-endoscopic Rockall score (PERS) and scores greater than 5 were associated with high mortality, although this was not shown to be statistically significant (P = 0.259). The Glasgow Blatchford score is another scoring system which also uses clinical and laboratory parameters. [5] Various studies performed in the past have shown that GBS lacks high specificity in stratifying patients into high and low risk groups. [17, 18] In our study, at a threshold of 14, GBS had a sensitivity of 81.2% and specificity of 42.3 with AUC of 0.63 ( Figure 1 ). The threshold of 14 is high as compared to the externally validated studies. [17, 19] The specificity decreased even further with a rising GBS score. This discrepancy in results can be due to the difference in study population. Our study population consisted solely of ESRD patients who were usually anemic, had high blood urea level and had associated cardiac disease. On univariate analysis, GBS showed statistical significance but this association could not be demonstrated on multivariate analysis.
Not much research has been done worldwide in the past where factors associated with need for ETI in UGIB patients with ESRD have been evaluated. The factors we found in our study to be associated with need for ETI were patient age less than 60 years, presentation with hematemesis and melena, heart rate greater than 100 at the time of UGIB, gastric and melena source of bleeding, presence of chronic liver disease, presence of ulcer as the cause of UGIB and a GBS score of greater than 14. Our study showed that younger patients with UGIB required ETI more frequently than the elderly. This can be explained by the fact that ESRD patients in subcontinent are younger than western population. [20] This is also demonstrated in our study, where the majority of patients were younger than 60 years with mean age of 47.25 ± 15 years. Also, chronic liver disease patients were found to have higher chances of requiring ETI. This can again be explained by the fact that bleeding in such cases is more common due to coagulopathy secondary to the combined effect of both renal and liver disease. Therefore, it is important to note that the chances of requiring endoscopic management for UGIB in ESRD patients are higher if the patient presents with hematemesis and has a chronic liver disease.
To our knowledge it is the first prospective observational study which used scoring system in ESRD population. Our study also has some limitations to assess the need of ETI in UGIB: it is a single center study with small sample size of 59 patients. Furthermore, all ESRD patients were hemodialysed as in our center peritoneal dialysis was not frequently performed.
CONCLUSION
In conclusion, the most common presentation of UGIB in patients with ESRD was melena, the most common cause was erosions and the most common site was duodenum. However, ETI was more commonly required in patients who presented with both hematemesis and melena, whose cause of UGIB was ulcers and site of bleeding was stomach. A Glasgow Blatchford score of greater than 14 was helpful in assessing the need for ETI in patients on maintenance hemodialysis with UGIB.
